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(54) ILLUiVilNATOR AND LIQUID CRYSTAL DISPLAY DEVICE USING THE ILLUMINATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To practically improve the 
numerical aperture and the brightness of the liquid 
crystal display elements having a low numerical aperture 
by providing a reflection surface having minute 
unevenness on the light transmission body back surface, 
maintaining the polarization of the reflected light beams 
from the non-aperture section of the elements and re- 
emitting the beams. 

SOLUTION: A cold cathode fluorescent lamp 52, which 
has the light emitting section corresponding to the length 
of two side surfaces of a light transmission body 56 
made of transparent acrylic resin, and a lamp cover 51, 
which covers the lamp 52 and reflects the light beams to 
the body 56 side, are arranged in the tip section of the 

device and a reflection plate 54 is arranged on the back surface of the body 56, The cover 51 
has a hemi-cylindrical shape and its inner surface is made as a reflection plate. A minute 
structure 57 of the back surface of the body 56 has a 1.2mm pitch, a height 84 is 50^m, a 
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center tilt angle 83 Is 35 degrees and aluminum vapor deposition is made only on a tilt surface 
57A. The maximum tilt angle of the surface 57A is approximately 45 degrees and the 
minimum tilt angle is approximately 25 degrees and the angles are gradually changed. The 
light beams irradiating the non-aperture section are reflected again to the liquid crystal display 
elements by the plate 54 located in the back surface of the illuminator while maintaining the 
polarization and reused. 
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